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^ NCBi 



Blast 2 Sequences results 

Entrez BLAST OMIM Taxonomy 



PubMed Entrez BLAST OMIM Taxononny Structure 

BLAST 2 SEQUENCES RESULTS VERSION BLASTN 2.2.10 [OcM9-2004] 

Match:[l [ Mismatch: :2 I gap open:|5 | gap extension: 



x_dropofr: |50^ expect :|10.0001 wordsize: |1L^ j Filter B mm 



Sequence 1 gi 144864 C.botulinum neurotoxin gene, complete cds. Length 4835 (1 4835) 
Sequence 2 lcl|seq_2 Length 1323 (1 1323) 




NOTE:The statistics (bitscore and expect value) is calculated based on the size of nr database 

NOTE:If protein translation is reversed, please repeat the search v^ith reverse strand of the query 
sequence 

Score - 412 bits (214), Expect = e-111 
Identities - 937/1302 (71%) 
Strand = Plus / Plus 



Query: 2947 tctacatttactgaatatattaagaatattattaatacttctatattgaatttaagatat 3006 

I I I I I I I I I I I I I M I I I I I I I M I I I I I I I I I I I MM I Ml 

Sbjct : 16 tctaccttcactgaatacatcaagaacatcatcaatacctccatcctgaacctgcgctac 75 

Query: 3007 gaaagtaatcatttaatagacttatctaggtatgcatcaaaaataaatattggtagtaaa 3066 

Ml II II I I I I I M I M I I M I I I I M II I M I I I II I I I I 

Sbjct : 7 6 gaatccaatcacctgatcgacctgtctcgctacgcttccaaaatcaacatcggttctaaa 135 

Query: 3067 gtaaattttgatccaatagataaaaatcaaattcaattatttaatttagaaagtagtaaa 312 6 

I I M II II I II I I I I I I M I M I I M I I I M I I I I I I III 
Sbjct: 136 gttaacttcgatccgatcgacaagaatcagatccagctgttcaatctggaatcttccaaa 195 

Query: 3127 attgaggtaattttaaaaaatgctattgtatataatagtatgtatgaaaattttagtact 318 6 

II M I I II I I I II I II I II M I M M I I I I II I II II I I II 
Sbjct : 196 atcgaagttatcctgaagaatgctatcgtatacaactctatgtacgaaaacttctccacc 255 
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Query: 3187 agcttttggataagaattcctaagtattttaacagtataagtctaaataatgaatataca 324 6 

I I I I I I M I I I I I I I M I I I I I II I II I I I I I I I I I I I I 
Sbjct: 256 tccttctggatccgtatcccgaaatacttcaactccatctctctgaacaatgaatacacc 315 

Query: 3247 ataataaattgtatggaaaataattcaggatggaaagtatcacttaattatggtgaaata 3306 

II II II II I I I I I I I I I I I I I II I I I I I I I I M I II II II I I .1 II II I 
Sbj ct : 316 atcatcaactgcatggaaaacaattctggttggaaagtatctctgaactacggtgaaatc 375 

Query: 3307 atctggactttacaggatactcaggaaataaaacaaagagtagtttttaaatacagtcaa 3366 

I I I I I I I I I I I I I I I I M I I I I M I I I I I I I I II II II II I II I III 
Sbjct: 376 atctggactctgcaggacactcaggaaat caaacagcgtgttgtattcaaatactctcag 435 

Query: 3367 atgattaatatatcagattatataaacagatggatttttgtaactatcactaataataga 3426 

Mill II II II II II II II I I I I I I II II II Mill II I 11 I 
Sbjct : 436 atgatcaacatctctgactacatcaatcgctggatcttcgttaccatcaccaacaatcgt 4 95 

Query: 3427 ttaaataactctaaaatttatataaatggaagattaatagatcaaaaaccaatttcaaat 3486 

I II I M I M II I M M I I I I I I I I I I II I I I I II I I I II I I I 
Sbjct: 496 ctgaataactccaaaatctacatcaacggccgtctgatcgaccagaaaccgatctccaat 555 

Query: 3487 ttaggtaatattcatgctagtaataatataatgtttaaattagatggttgtagagataca 354 6 

I II I II II II Ml I I I I II II I I I I I III I II I I M I I I II II 
Sbjct : 556 ctgggtaacatccacgcttctaataacatcatgttcaaactggacggttgtcgtgacact 615 

Query: 354 7 catagatatatttggataaaatattttaatctttttgataaggaattaaatgaaaaagaa 3606 

II I M II I II I I II I I I II Mill II II II III I II I I II M I II 
Sbjct: 616 caccgctacatctggatcaaatacttcaatctgttcgacaaagaactgaacgaaaaagaa 675 

Query: 3607 atcaaagatttatatgataatcaatcaaattcaggtattttaaaagacttttggggtgat 3666 

I II I II II I II I I I I M M I M II I I M I I I II I M II I I II I I II 
Sbjct: 676 atcaaagacctgtacgacaaccagtccaattctggtatcctgaaagacttctggggtgac 735 

Query: 3667 tatttacaatatgataaaccatactatatgttaaatttatatgatccaaataaatatgtc 3726 

II I II M M I I II I I I I I I Ml I Ml I II Mill M I I II I II 
Sbjct : 736 tacctgcagtacgacaaaccgtactacatgctgaatctgtacgatccgaacaaatacgtt 7 95 

Query: 3727 gatgtaaataatgtaggtattagaggttatatgtatcttaaagggcctagaggtagcgta 378 6 

I I M M I M II I I I I I I I I I I I I I I I I I I I M I M M I II I II 
Sbjct : 7 96 gacgtcaacaatgtaggtatccgcggttacatgtacctgaaaggtccgcgtggttctgtt 855 

Query: 3787 atgactacaaacatttatttaaattcaagtttgtatagggggacaaaatttattatnnnn 384 6 

II II II I I M II I I I I I I II MM I I I II I I I M I I II 

Sbjct : 856 atgactaccaacatctacctgaactcttccctgtaccgtggtaccaaattcatcatcaag 915 

Query: 384 7 nnntatgcttctggaaataaagataatattgttagaaataatgatcgtgtatatattaat 3906 

II M I I II I M II II Mill III I II I I I M M M I I I II II III 
Sbjct : 916 aaatacgcgtctggtaacaaggacaatatcgttcgcaacaatgatcgtgtatacatcaat 975 
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Query: 3907 gtagtagttaaaaataaagaatataggttagctactaatgcatcacaggcaggcgtagaa 3966 

I I I I I 1 i I I I I I I I I I I I I I I I I I I I I I I I I I I I M I I I M I I I I I I 
Sbjct : 97 6 gttgtagttaagaacaaagaataccgtctggctaccaatgcttctcaggctggtgtagaa 1035 

Query: 3967 aaaatactaagtgcattagaaatacctgatgtaggaaatctaagtcaagtagtagtaatg 4 026 

I I I I I III I I I I I I II I I I I I I I I I M I I I M I M I I I I M 
Sbjct : 1036 aagatcttgtctgctctggaaatcccggacgttggtaatctgtctcaggtagttgtaatg 1095 

Query: 4027 aagtcaaaaaatgatcaaggaataacaaataaatgcaaaatgaatttacaagataataat 4 08 6 

II II II II II II II II II II I M I I I I I M M I II I M M II III 

Sbj ct : 1096 aaatccaagaacgaccagggtatcactaacaaatgcaaaatgaatctgcaggacaacaat 1155 

Query: 4087 gggaatgatataggctttataggatttcatcagtttaataatatagctaaactagtagca 4146 

II II t I I I I II II II II M II I I I I I II II I II I I I I I I I I II II 
Sbj ct: 1156 ggtaacgatatcggtttcatcggtttccaccagttcaacaatatcgctaaactggttgct 1215 

Query: 414 7 agtaattggtataatagacaaatagaaagatctagtaggactttgggttgctcatgggaa 4 206 

I I I I I I I I I I I M II I I I I I I I I I I I I M I I I I I I I I M I I 
Sbj ct : 1216 tccaactggtacaatcgtcagatcgaacgttcctctcgcactctgggttgctcttgggag 1275 

Query: 4207 tttattcctgtagatgatggatggggagaaaggccactgtaa 4248 

II II II II I I I II II I I I I I Ml I M I I I I I I 
Sbjct: 1276 ttcatcccggttgatgacggttggggtgaacgtccgctgtaa 1317 

CPU time: 0.03 user sees. 0.01 sys. sees 0.04 total sees. 

Lambda K H 

1.33 0.621 1.12 

Gapped 

Lambda K H 

1.33 0.621 1.12 



Matrix: blastn matrix: 1 -2 

Gap Penalties: Existence: 5, Extension: 2 

Number of Sequences: 1 

Number of Hits to DB: 7 5 

Number of extensions: 6 

Number of successful extensions: 2 

Number of sequences better than 10.0: 1 

Number of HSP's better than 10.0 without gapping: 1 

Number of HSP*s gapped: 1 

Number of HSP's successfully gapped: 1 

Number of extra gapped extensions for HSPs above 10.0: 0 

Length of query: 4835 

Length of database: 14,601,814,750 

Length adjustment: 27 

Effective length of query: 4808 

Effective length of database: 14,601,814,723 

Effective search space: 70205525188184 

Effective search space used: 7 0205525188184 

Neighboring words threshold: 0 

Window for multiple hits: 0 

XI: 11 (21.1 bits) 
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X2 
X3 
SI 
S2 



26 (50.0 bits) 

26 (50.0 bits) 

13 (25.7 bits) 

22 (43.0 bits) 
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source 



CLONEUR 4835 bp DNA linear 

C.botulinum neurotoxin gene, complete cds . 
M30196 

M30196.1 01:144864 
neurotoxin . 
Clostridium botulinum 
Clostridium botulinum 



BCT 26-APR-1993 



Clostridia; Clostridiales ; Clostridiaceae ; 



Wille,M., Frevert,J., Wernars,K. and 



mRNA 



misc signal 



CDS 



Bacteria; Firmicutes; 
Clostridium. 
1 (bases 1 to 4835) 
Binz,T., Kurazono,H., 
Niemann, H . 

The complete sequence of botulinum neurotoxin type A and comparison 

with other clostridial neurotoxins 

J. Biol. Chem. 265 (16), 9153-9158 (1990) 

2160960 

Original source text: C.botulinum (strain 62A, subtype A) DNA. 
Draft entry and computer-readable sequence for [1] kindly submitted 
by H.Niemann, 29-NOV-1989. 

Location /Qualifiers 

1. .4835 

/organism="Clostridium botulinum" 
/mol_type="genomic DNA" 
/db_xref =" taxon : 1491 " 
240. .>4835 

/product="neurotoxin mRNA" 
344. .349 

/note="ribosome binding site" 
358. .4248 

/not e= "neurotoxin" 
/ codon_start=l 
/ trans It able=ll 
/protein id=" AAA232 62 . 1 " 
/db_xref="GI: 144865" 

/translation="MPFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWV 
IPERDTFTNPEEGDLNPPPEAKQVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTD 
LGRMLLTSIVRGIPFWGGSTIDTELKVIDTNCINVIQPDGSYRSEELNLVIIGPSADI 
IQFECKSFGHEVLNLTRNGYGSTQYIRFSPDFTFGFEESLEVDTNPLLGAGKFATDPA 
VTLAHELIHAGHRLYGIAINPNRVFKVNTNAYYEMSGLEVSFEELRTFGGHDAKFIDS 
LQENEFRLYYYNKFKDIASTLNKAKSIVGTTASLQYMKNVFKEKYLLSEDTSGKFSVD 
KLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAVFKINIVPKVNYTIYDGFNL 
RNTNLAANFNGQNTEINNMNFTKLKNFTGLFEFYKLLCVRGIITSKTKSLDKGYNKAL 
NDLCIKVNNWDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQYYLTFNF 
DNEPENISIENLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRI 
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ALTNSVNEALLNPSRVYTFFSSDYVKKVNKATEATUyiFLGWVEQLVYDFTDETSEVSTT 
DKIADITI I I PYIGPALNIGNMLYKDDFVGALI FSGAVILLEFI PEIAI PVLGTFALV 
SYIANKVLTVQTIDNALSKRNEKWDEVYKYIVTNWLAKVNTQIDLIRKKMKEALENQA 
EATKAIINYQYNQYTEEEKNNINFNIDDLSSKLNESINKAMININKFLNQCSVSYLMN 
SMIPYGVKRLEDFDASLKDALLKYIYDNRGTLIGQVDRLKDKVNNTLSTDIPFQLSKY 
VDNQRLLSTFTEYIKNIINTSILNLRYESNHLIDLSRYASKINIGSKVNFDPIDKNQI 
QLFNLESSKIEVILKNAIVYNSMYENFSTSFWIRIPKYFNSISLNNEYTIINCMENNS 
GWKVSLNYGEIIWTLQDTQEIKQRVVFKYSQMINISDYINRWIFVTITNNRLNNSKIY 
INGRLIDQKPISNLGNIHASNNIMFKLDGCRDTHRYIWIKYFNLFDKELNEKEIKDLY 
DNQSNSGILKDFWGDYLQYDKPYYMLNLYDPNKYVDVNNVGIRGYMYLKGPRGSVMTT 
NIYLNSSLYRGTKFIIKKYASGNKDNIVRNNDRVYINVVVKNKEYRLATNASQAGVEK 
ILSALEIPDVGNLSQVVVMKSKNDQGITNKCKMNLQDNNGNDIGFIGFHQFNNIAKLV 
ASNWYNRQIERSSRTLGCSWEFIPVDDGWGERPL" 
miscf eature 4400. .4432 

/note="potentiai terminator; putative" 

ORIGIN 

1 aagcttctaa atttaaatta ttaagtataa atccaaataa acaatatgtt caaaaacttg 
61 atgaggtaat aatttctgta ttagataata tggaaaaata tatagatata tctgaagata 
121 atagattgca actaatagat aacaaaaata acgcaaagaa gatgataatt agtaatgata 
181 tatttatttc caattgttta accctatctt ataacggtaa atatatatgt ttatctatga 
241 aagatgaaaa ccataattgg atgatatgta ataatgatat gtcaaagtat ttgtatttat 
301 ggtcatttaa ataattaata atttaattaa ttttaaatat tataagaggt gttaaatatg 
361 ccatttgtta ataaacaatt taattataaa gatcctgtaa atggtgttga tattgcttat 
421 ataaaaattc caaatgcagg acaaatgcaa ccagtaaaag cttttaaaat tcataataaa 
481 atatgggtta ttccagaaag agatacattt acaaatcctg aagaaggaga tttaaatcca 
541 ccaccagaag caaaacaagt tccagtttca tattatgatt caacatattt aagtacagat 
601 aatgaaaaag ataattattt aaagggagtt acaaaattat ttgagagaat ttattcaact 
661 gatcttggaa gaatgttgtt aacatcaata gtaaggggaa taccattttg gggtggaagt 
721 acaatagata cagaattaaa agttattgat actaattgta ttaatgtgat acaaccagat 
781 ggtagttata gatcagaaga acttaatcta gtaataatag gaccctcagc tgatattata 
841 cagtttgaat gtaaaagctt tggacatgaa gttttgaatc ttacgcgaaa tggttatggc 
901 tctactcaat acattagatt tagcccagat tttacatttg gttttgagga gtcacttgaa 
961 gttgatacaa atcctctttt aggtgcaggc aaatttgcta cagatccagc agtaacatta 
1021 gcacatgaac ttatacatgc tggacataga ttatatggaa tagcaattaa tccaaatagg 
1081 gtttttaaag taaatactaa tgcctattat gaaatgagtg ggttagaagt aagctttgag 
1141 gaacttagaa catttggggg acatgatgca aagtttatag atagtttaca ggaaaacgaa 
1201 tttcgtctat attattataa taagtttaaa gatatagcaa gtacacttaa taaagctaaa 
1261 tcaatagtag gtactactgc ttcattacag tatatgaaaa atgtttttaa agagaaatat 
1321 ctcctatctg aagatacatc tggaaaattt tcggtagata aattaaaatt tgataagtta 
1381 tacaaaatgt taacagagat ttacacagag gataattttg ttaagttttt taaagtactt 
1441 aacagaaaaa catatttgaa ttttgataaa gccgtattta agataaatat agtacctaag 
1501 gtaaattaca caatatatga tggatttaat ttaagaaata caaatttagc agcaaacttt 
1561 aatggtcaaa atacagaaat taataatatg aattttacta aactaaaaaa ttttactgga 
1621 ttgtttgaat tttataagtt gctatgtgta agagggataa taacttctaa aactaaatca 
1681 ttagataaag gatacaataa ggcattaaat gatttatgta tcaaagttaa taattgggac 
1741 ttgtttttta gtccttcaga agataatttt actaatgatc taaataaagg agaagaaatt 
1801 acatctgata ctaatataga agcagcagaa gaaaatatta gtttagattt aatacaacaa 
1861 tattatttaa cctttaattt tgataatgaa cctgaaaata tttcaataga aaatctttca 
1921 agtgacatta taggccaatt agaacttatg cctaatatag aaagatttcc taatggaaaa 
1981 aagtatgagt tagataaata tactatgttc cattatcttc gtgctcaaga atttgaacat 
2041 ggtaaatcta ggattgcttt aacaaattct gttaacgaag cattattaaa tcctagtcgt 
2101 gtttatacat ttttttcttc agactatgta aagaaagtta ataaagctac ggaggcagct 
2161 atgtttttag gctgggtaga acaattagta tatgatttta ccgatgaaac tagcgaagta 
2221 agtactacgg ataaaattgc ggatataact ataattattc catatatagg acctgcttta 
2281 aatataggta atatgttata taaagatgat tttgtaggtg ctttaatatt ttcaggagct 
2341 gttattctgt tagaatttat accagagatt gcaatacctg tattaggtac ttttgcactt 
2401 gtatcatata ttgcgaataa ggttctaacc gttcaaacaa tagataatgc tttaagtaaa 
24 61 agaaatgaaa aatgggatga ggtctataaa tatatagtaa caaattggtt agcaaaggtt 
2521 aatacacaga ttgatctaat aagaaaaaaa atgaaagaag ctttagaaaa tcaagcagaa 
2581 gcaacaaagg ctataataaa ctatcagtat aatcaatata ctgaggaaga gaaaaataat 
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2641 
2701 
2761 
2821 
2881 
2941 
3001 
3061 
3121 
3181 
3241 
3301 
3361 
3421 
3481 
3541 
3601 
3661 
3721 
3781 
3841 
3901 
3961 
4021 
4081 
4141 
4201 
4261 
4321 
4381 
4441 
4501 
4561 
4621 
4681 
4741 
4801 



attaatttta 
attaatataa 
ccttatggtg 
tatatatatg 
aataatacac 
ttattatcta 
agatatgaaa 
agtaaagtaa 
agtaaaattg 
agtactagct 
tatacaataa 
gaaataatct 
agtcaaatga 
aatagattaa 
tcaaatttag 
gatacacata 
aaagaaatca 
ggtgattatt 
tatgtcgatg 
agcgtaatga 
ataaaaaaat 
attaatgtag 
gtagaaaaaa 
gtaatgaagt 
aataatggga 
gtagcaagta 
tgggaattta 
tacatgagtc 
taagaataac 
ataaaaatta 
tttcttgtat 
agtcaaaatt 
cttccatagg 
tctcattaag 
aaagtggact 
cgttgttatt 
tttcactcaa 



// 



atattgatga 
ataaattttt 
ttaaacggtt 
ataatagagg 
ttagtacaga 
catttactga 
gtaatcattt 
attttgatcc 
aggtaatttt 
tttggataag 
taaattgtat 
ggactttaca 
ttaatatatc 
ataactctaa 
gtaatattca 
gatatatttg 
aagatttata 
tacaatatga 
taaataatgt 
ctacaaacat 
atgcttctgg 
tagttaaaaa 
tactaagtgc 
caaaaaatga 
atgatatagg 
attggtataa 
ttcctgtaga 
tgtcaagaat 
tagatatgag 
agatactatg 
cctttttgta 
atgaaacttt 
accattatca 
tttattcttg 
agcatcagga 
tgattttcca 
gtacgccttt 



tttaagttcg 
gaatcaatgc 
agaagatttt 
aactttaatt 
tatacctttt 
atatattaag 
aatagactta 
aatagataaa 
aaaaaatgct 
aattcctaag 
ggaaaataat 
ggatactcag 
agattatata 
aatttatata 
tgctagtaat 
gataaaatat 
tgataatcaa 
taaaccatac 
aggtattaga 
ttatttaaat 
aaataaagat 
taaagaatat 
attagaaata 
tcaaggaata 
ctttatagga 
tagacaaata 
tgatggatgg 
tttctgtaaa 
tattgtttga 
gtctgatttc 
ttgtaaaact 
ctaagataat 
atacatctac 
aaagatttac 
ttggaggtaa 
agtacatagg 
gtttcgtctg 



aaacttaatg 
tctgtttcat 
gatgctagtc 
ggtcaagtag 
cagctttcca 
aatattatta 
tctaggtatg 
aatcaaattc 
attgtatata 
tattttaaca 
tcaggatgga 
gaaataaaac 
aacagatgga 
aatggaagat 
aatataatgt 
tttaatcttt 
tcaaattcag 
tatatgttaa 
ggttatatgt 
tcaagtttgt 
aatattgtta 
aggttagcta 
cctgatgtag 
acaaataaat 
tttcatcagt 
gaaagatcta 
ggagaaaggc 
catccataaa 
actgcccctg 
gatattctat 
ctatgtattc 
acatttctga 
caactcgaga 
ttgtatattg 
ctgctttatc 
aaataatgct 
ttaac 



agtctataaa 
atttaatgaa 
ttaaagatgc 
atagattaaa 
aatacgtaga 
atacttctat 
catcaaaaat 
aattatttaa 
atagtatgta 
gtataagtct 
aagtatcact 
aaagagtagt 
tttttgtaac 
taatagatca 
ttaaattaga 
ttgataagga 
gtattttaaa 
atttatatga 
atcttaaagg 
atagggggac 
gaaataatga 
ctaatgcatc 
gaaatctaag 
gcaaaatgaa 
ttaataatat 
gtaggacttt 
cactgtaatt 
aattttaaaa 
tcaagtagac 
cggagtcaga 
atcaattgca 
ttttataatt 
catactttga 
aaaaccgcta 
aaaggtttca 
attatcatgc 



taaagctatg 
ttctatgatc 
attattaaag 
agataaagtt 
taatcaaaga 
attgaattta 
aaatattggt 
tttagaaagt 
tgaaaatttt 
aaataatgaa 
taattatggt 
ttttaaatac 
tatcactaat 
aaaaccaatt 
tggttgtaga 
attaaatgaa 
agacttttgg 
tccaaataaa 
gcctagaggt 
aaaatttatt 
tcgtgtatat 
acaggcaggc 
tcaagtagta 
tttacaagat 
agctaaacta 
gggttgctca 
aatctcaaac 
ttaatatgtt 
aggtaaaaaa 
ccttttaact 
agttccaatt 
tcccaaaatc 
gttgcgccta 
tcactgtgaa 
aagacaagga 
aaatcaagta 
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CLONEUR 4835 bp DNA linear BCT 26-APR-1993 

C.botulinum neurotoxin gene, complete cds . 

M30196 

M30196.1 GI:144864 
neurotoxin . 
Clostridium botulinum 
Clostridium botulinum 

Bacteria; Firmicutes; Clostridia; Clostridiales ; Clostridiaceae; 

Clostridium. 

1 (bases 1 to 4835) 

Binz^T., Kurazono,H., Wille,M., Frevert,J., Wernars,K. and 
Niemann, H. 

The complete sequence of botulinum neurotoxin type A and comparison 

with other clostridial neurotoxins 

J. Biol. Chem. 265 (16), 9153-9158 (1990) 

2160960 

Original source text: C.botulinum (strain 62A, subtype A) DNA. 
Draft entry and computer-readable sequence for [1] kindly submitted 
by H.Niemann, 29-NOV-1989. 

Location/Qualifiers 

1. .4835 

/organism= "Clostridium botulinum" 
/mol_type=" genomic DNA" 
/db_xref ="taxon : 1491 " 
240. .>4835 

/product=="neurotoxin mRNA" 
344 . .349 

/note="ribosome binding site" 
358 . .4248 

/not e=" neurotoxin" 
/ codon_start=l 
/transl table=^ll 
/protein id=" AAA232 62 . 1 " 
/db_xref="GI: 144865" 

/translation-"MPFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWV 
IPERDTFTNPEEGDLNPPPEAKQVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTD 
LGRMLLTSIVRGIPFWGGSTIDTELKVIDTNCINVIQPDGSYRSEELNLVIIGPSADI 
IQFECKSFGHEVLNLTRNGYGSTQYIRFSPDFTFGFEESLEVDTNPLLGAGKFATDPA 
VTLAHELIHAGHRLYGIAINPNRVFKVNTNAYYEMSGLEVSFEELRTFGGHDAKFIDS 
LQENEFRLYYYNKFKDIASTLNKAKSIVGTTASLQYMKNVFKEKYLLSEDTSGKFSVD 
KLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAVFKINIVPKVNYTIYDGFNL 
RNTNLAANFNGQNTEINNMNFTKLKNFTGLFEFYKLLCVRGIITSKTKSLDKGYNKAL 
NDLCIKVNNWDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQYYLTFNF 
DNEPENISIENLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRI 
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ALTNSVNEALLNPSRVYTFFSSDYVKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTT 
DKIADITIIIPYIGPALNIGNMLYKDDFVGALIFSGAVILLEFIPEIAIPVLGTFALV 
SYIANKVLTVQTIDNALSKRNEKWDEVYKYIVTNWLAKVNTQIDLIRKKMKEALENQA 
EATKAIINYQYNQYTEEEKNNINFNIDDLSSKLNESINKAMININKFLNQCSVSYLMN 
SMIPYGVKRLEDFDASLKDALLKYIYDNRGTLIGQVDRLKDKVNNTLSTDIPFQLSKY 
VDNQRLLSTFTEYIKNIINTSILNLRYESNHLIDLSRYASKINIGSKVNFDPIDKNQI 
QLFNLESSKIEVILKNAIVYNSMYENFSTSFWIRIPKYFNSISLNNEYTIINCMENNS 
GWKVSLNYGEIIWTLQDTQEIKQRVVFKYSQMINISDYINRWIFVTITNNRLNNSKIY 
INGRLIDQKPISNLGNIHASNNIMFKLDGCRDTHRYIWIKYFNLFDKELNEKEIKDLY 
DNQSNSGILKDFWGDYLQYDKPYYMLNLYDPNKYVDVNNVGIRGYMYLKGPRGSVMTT 
NIYLNSSLYRGTKFIIKKYASGNKDNIVRNNDRVYINVVVKNKEYRLATNASQAGVEK 
ILSALEIPDVGNLSQVVVMKSKNDQGITNKCKMNLQDNNGNDIGFIGFHQFNNIAKLV 
ASNWYNRQIERSSRTLGCSWEFIPVDDGWGERPL" 
misc feature 4400. .4432 

/note="potential terminator; putative" 

ORIGIN 

1 aagcttctaa atttaaatta ttaagtataa atccaaataa acaatatgtt caaaaacttg 
61 atgaggtaat aatttctgta ttagataata tggaaaaata tatagatata tctgaagata 
121 atagattgca actaatagat aacaaaaata acgcaaagaa gatgataatt agtaatgata 
181 tatttatttc caattgttta accctatctt ataacggtaa atatatatgt ttatctatga 
241 aagatgaaaa ccataattgg atgatatgta ataatgatat gtcaaagtat ttgtatttat 
301 ggtcatttaa ataattaata atttaattaa ttttaaatat tataagaggt gttaaatatg 
361 ccatttgtta ataaacaatt taattataaa gatcctgtaa atggtgttga tattgcttat 
421 ataaaaattc caaatgcagg acaaatgcaa ccagtaaaag cttttaaaat tcataataaa 
481 atatgggtta ttccagaaag agatacattt acaaatcctg aagaaggaga tttaaatcca 
541 ccaccagaag caaaacaagt tccagtttca tattatgatt caacatattt aagtacagat 
601 aatgaaaaag ataattattt aaagggagtt acaaaattat ttgagagaat ttattcaact 
661 gatcttggaa gaatgttgtt aacatcaata gtaaggggaa taccattttg gggtggaagt 
721 acaatagata cagaattaaa agttattgat actaattgta ttaatgtgat acaaccagat 
781 ggtagttata gatcagaaga acttaatcta gtaataatag gaccctcagc tgatattata 
841 cagtttgaat gtaaaagctt tggacatgaa gttttgaatc ttacgcgaaa tggttatggc 
901 tctactcaat acattagatt tagcccagat tttacatttg gttttgagga gtcacttgaa 
961 gttgatacaa atcctctttt aggtgcaggc aaatttgcta cagatccagc agtaacatta 
1021 gcacatgaac ttatacatgc tggacataga ttatatggaa tagcaattaa tccaaatagg 
1081 gtttttaaag taaatactaa tgcctattat gaaatgagtg ggttagaagt aagctttgag 
1141 gaacttagaa catttggggg acatgatgca aagtttatag atagtttaca ggaaaacgaa 
1201 tttcgtctat attattataa taagtttaaa gatatagcaa gtacacttaa taaagctaaa 
1261 tcaatagtag gtactactgc ttcattacag tatatgaaaa atgtttttaa agagaaatat 
1321 ctcctatctg aagatacatc tggaaaattt tcggtagata aattaaaatt tgataagtta 
1381 tacaaaatgt taacagagat ttacacagag gataattttg ttaagttttt taaagtactt 
1441 aacagaaaaa catatttgaa ttttgataaa gccgtattta agataaatat agtacctaag 
1501 gtaaattaca caatatatga tggatttaat ttaagaaata caaatttagc agcaaacttt 
1561 aatggtcaaa atacagaaat taataatatg aattttacta aactaaaaaa ttttactgga 
1621 ttgtttgaat tttataagtt gctatgtgta agagggataa taacttctaa aactaaatca 
1681 ttagataaag gatacaataa ggcattaaat gatttatgta tcaaagttaa taattgggac 
1741 ttgtttttta gtccttcaga agataatttt actaatgatc taaataaagg agaagaaatt 
1801 acatctgata ctaatataga agcagcagaa gaaaatatta gtttagattt aatacaacaa 
1861 tattatttaa cctttaattt tgataatgaa cctgaaaata tttcaataga aaatctttca 
1921 agtgacatta taggccaatt agaacttatg cctaatatag aaagatttcc taatggaaaa 
1981 aagtatgagt tagataaata tactatgttc cattatcttc gtgctcaaga atttgaacat 
2041 ggtaaatcta ggattgcttt aacaaattct gttaacgaag cattattaaa tcctagtcgt 
2101 gtttatacat ttttttcttc agactatgta aagaaagtta ataaagctac ggaggcagct 
2161 atgtttttag gctgggtaga acaattagta tatgatttta ccgatgaaac tagcgaagta 
2221 agtactacgg ataaaattgc ggatataact ataattattc catatatagg acctgcttta 
2281 aatataggta atatgttata taaagatgat tttgtaggtg ctttaatatt ttcaggagct 
2341 gttattctgt tagaatttat accagagatt gcaatacctg tattaggtac ttttgcactt 
2401 gtatcatata ttgcgaataa ggttctaacc gttcaaacaa tagataatgc tttaagtaaa 
2461 agaaatgaaa aatgggatga ggtctataaa tatatagtaa caaattggtt agcaaaggtt 
2521 aatacacaga ttgatctaat aagaaaaaaa atgaaagaag ctttagaaaa tcaagcagaa 
2581 gcaacaaagg ctataataaa ctatcagtat aatcaatata ctgaggaaga gaaaaataat 
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2641 
2701 
2761 
2821 
2881 
2941 
3001 
3061 
3121 
3181 
3241 
3301 
3361 
3421 
3481 
3541 
3601 
3661 
3721 
3781 
3841 
3901 
3961 
4021 
4081 
4141 
4201 
4261 
4321 
4381 
4441 
4501 
4561 
4621 
4681 
4741 
4801 



attaatttta 
attaatataa 
ccttatggtg 
tatatatatg 
aataatacac 
ttattatcta 
agatatgaaa 
agtaaagtaa 
agtaaaattg 
agtactagct 
tatacaataa 
gaaataatct 
agtcaaatga 
aatagattaa 
tcaaatttag 
gatacacata 
aaagaaatca 
ggtgattatt 
tatgtcgatg 
agcgtaatga 
ataaaaaaat 
attaatgtag 
gtagaaaaaa 
gtaatgaagt 
aataatggga 
gtagcaagta 
tgggaattta 
tacatgagtc 
taagaataac 
ataaaaatta 
tttcttgtat 
agtcaaaatt 
cttccatagg 
tctcattaag 
aaagtggact 
cgttgttatt 
tttcactcaa 



atattgatga 
ataaattttt 
ttaaacggtt 
ataatagagg 
ttagtacaga 
catttactga 
gtaatcattt 
attttgatcc 
aggtaatttt 
tttggataag 
taaattgtat 
ggactttaca 
ttaatatatc 
ataactctaa 
gtaatattca 
gatatatttg 
aagatttata 
tacaatatga 
taaataatgt 
ctacaaacat 
atgcttctgg 
tagttaaaaa 
tactaagtgc 
caaaaaatga 
atgatatagg 
attggtataa 
ttcctgtaga 
tgtcaagaat 
tagatatgag 
agatactatg 
cctttttgta 
atgaaacttt 
accattatca 
tttattcttg 
agcatcagga 
tgattttcca 
gtacgccttt 



tttaagttcg 
gaatcaatgc 
agaagatttt 
aactttaatt 
tatacctttt 
atatattaag 
aatagactta 
aatagataaa 
aaaaaatgct 
aattcctaag 
ggaaaataat 
ggatactcag 
agattatata 
aatttatata 
tgctagtaat 
gataaaatat 
tgataatcaa 
taaaccatac 
aggtattaga 
ttatttaaat 
aaataaagat 
taaagaatat 
attagaaata 
tcaaggaata 
ctttatagga 
tagacaaata 
tgatggatgg 
tttctgtaaa 
tattgtttga 
gtctgatttc 
ttgtaaaact 
ctaagataat 
atacatctac 
aaagatttac 
ttggaggtaa 
agtacatagg 
gtttcgtctg 



aaacttaatg 
tctgtttcat 
gatgctagtc 
ggtcaagtag 
cagctttcca 
aatattatta 
tctaggtatg 
aatcaaattc 
attgtatata 
tattttaaca 
tcaggatgga 
gaaataaaac 
aacagatgga 
aatggaagat 
aatataatgt 
tttaatcttt 
tcaaattcag 
tatatgttaa 
ggttatatgt 
tcaagtttgt 
aatattgtta 
aggttagcta 
cctgatgtag 
acaaataaat 
tttcatcagt 
gaaagatcta 
ggagaaaggc 
catccataaa 
actgcccctg 
gatattctat 
ctatgtattc 
acatttctga 
caactcgaga 
ttgtatattg 
ctgctttatc 
aaataatgct 
ttaac 



agtctataaa 
atttaatgaa 
ttaaagatgc 
atagattaaa 
aatacgtaga 
atacttctat 
catcaaaaat 
aattatttaa 
atagtatgta 
gtataagtct 
aagtatcact 
aaagagtagt 
tttttgtaac 
taatagatca 
ttaaattaga 
ttgataagga 
gtattttaaa 
atttatatga 
atcttaaagg 
atagggggac 
gaaataatga 
ctaatgcatc 
gaaatctaag 
gcaaaatgaa 
ttaataatat 
gtaggacttt 
cactgtaatt 
aattttaaaa 
tcaagtagac 
cggagtcaga 
atcaattgca 
ttttataatt 
catactttga 
aaaaccgcta 
aaaggtttca 
attatcatgc 



taaagctatg 
ttctatgatc 
attattaaag 
agataaagtt 
taatcaaaga 
attgaattta 
aaatattggt 
tttagaaagt 
tgaaaatttt 
aaataatgaa 
taattatggt 
ttttaaatac 
tatcactaat 
aaaaccaatt 
tggttgtaga 
attaaatgaa 
agacttttgg 
tccaaataaa 
gcctagaggt 
aaaatttatt 
tcgtgtatat 
acaggcaggc 
tcaagtagta 
tttacaagat 
agctaaacta 
gggttgctca 
aatctcaaac 
ttaatatgtt 
aggtaaaaaa 
ccttttaact 
agttccaatt 
tcccaaaatc 
gttgcgccta 
tcactgtgaa 
aagacaagga 
aaatcaagta 
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